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Marble Mountain Map-area, Alberta

INTRODUCTION

Marble Mountain map-area lies between Red Deer ané Olearﬁater ﬁivers.
The easbern boundary is approximately 38 miles west of Olds on the Calgary=
Edmonton highway. A mobdor road follows the north side of Clearwater River
through the northwest corner of the map-area and a poorly travelled road
follows James River to the mouth of Willson Creek. |

Capable assistance in the fieid‘was given by Messrs. F, A. McKinnon,

D. S. Kirkwood, and Re E, Urton,

STRATIGRAPHY

Strata ranging in age from Barboniferous to Tertiary outcrop within
the maanréa. Some knowledge-of the pre~Carboniferous strata underlying the
area was gained through study of drill samples from Altoba Clearwater No. 1
wel}, on the south bank of Clearwater River aboub 1 mile west of the western
boundary of thé map-area,

The following table indicates the succession of strata oubcropping
in the map-area and the pre-Carboniferous strata penetrated in Altoba Clearwater
No, 1 well. The well started in the Banff formation, R39 feet above the base,

and reached a depth of 3,035 feet in pre-~Devonian (possibly Cambrian) strata.

Table of Formations

Age ' Formation ~ Character Thickness
Recent and Pleistocene River gravels Feet
' Glacial drift

Erosional unconformity

Tertiary o .1 Paskapoo Buff weathering sand-| 3,000+
S . stone; brown and

green shale;

carbonaceous shale

Erosional u@qonformity




Age

Formation .

Character

Thickness

. .Upper . .
"Cretaoeous

PR

Edmoﬁ£gﬁ

SR carbonacebus shale-

Soft, light grey and
brown sandstone;

~ light and dark
‘green, crumbly
shale; dark, . .

~ pebble and cobble,
" conglomerate;
bentonite; coal .

Feet

3,800t

-

Erosional unconformity

Brazeau
(Belly River)

o~

Greenish grey“sand=
stone; green shale;
carbonaceous shale;
pebble conglomers=
ate; minor
bentonlte

1,080-1,500

Wapiabi

Nodular, sandy shale;
platy shale; thin
limestone beds
minor sandstone

1,500-1,600

Bighorn
(Cardium)

Thin-bedded, dark
grey, quartzitic
sandsbone ; ‘rusty,
sandy shale;
pebble con=
glomerate

225=250

i

‘Blackstone_

Black shale; platy,
sandy shale and
thin sandstone
beds

800~1,050

Lower
. Cretaceous.

i Bléirmore™

PP PP

* Uppe? pard: geenish |

grey sandstone;
_green and maroon
shale; pebble
conglomerate

Lower part: grey,
quartzitic sand-
stone; brown sande
stone, carbon-
aceous shales

pebble conglomerats;

thin limestone beds

.......

Erosional unconformity




Age‘

Formation

- Character

[rhickness

Jurassic

Ternie (may include
sowe Hoobenay

1 beds)

Black, fissile shale
passing upward into
| rusty brown
weathering, fine-
grained sandstone
alternating with

- dark carbonaceous

shale; a 4~inch
coal seam occurs -
50 feet below the
top

-] -Feet

200

Triassic

Spray River

Dark, cherty and
arenaceous lime=
stone; platy and
argillaceous lime=-
stone; black,
phosphatic
limestone

70=105

Erosional unconformity (?)

Pennsylvanian ?

Rocky Mountain

Rose weathering,
light grey,
dolomitic quartz-
ite; porous, black,

| quartzitic sand-

stone at the base

|
| 10-12

|

5 Erosional unconformity

Lower and Middle
Mississippian

Rundle

Light grey, coarse-
grained, and dark
grey, fine-grained

.. limestone;
arenaceous dolomite;
dolomite breccia;
oolitic limestone

700~7R0

Lower
‘Mississippian

Banff

Dark grey to black,
nodular limestonss
shaly ldmestone}
calcareous shale

700~800
t

1
i

Exshaw

Black, non~
calcareous shale

| Drilling
depths in

- 1 Altoba~

Glearwater
Qo l well

259 to R6R
(3)%




7. Character

o

Thickness

Devonian

Largely finely crystal-
line, dark grey

| Peet

e 1gB2-1,185

coarse~grained, light
j grey dolomite at the
I tops limestons psbble
‘“eéonglomerate av base

dolomite with 35 feet (923)
of biack, fine-grained |
| | limestone at the top |
| , Fine-grained, black, %
; argillaccous limestone | 1,186-2,066
| with 100 feet of ; (880)

Fine~-grained, dark grey,

grading upward into
black, slightly
calcareous shale above
2,169 feeb

argillaceous limestone

R,067-2,252
(165

. Dark grey, fins-grained,
argillaceous limestone

RyR33~24 349
(116

! Grey-brown and light
grey, coarse—grained
dolomite, and fine-—
grained, dark grey
dolcmite; black,
shaly limestone at
base o

| 2,550~2, 720
(370)

i
!
|
i
g
|
!
{
:
i
|

Erosional unconformity (?)

YA

. Light grey aud waproon
| quartzite with minor
drgillite and con-

glomerate )

2,721-2,795
(72)

Wige
."'T.ﬂr(.c

sLfon

o

e

!
i
| Grey, oolitic lime-
! stone, interbeddéd
with grey argiliite;

top

conglomeratic at the |

" 2,796-3,035

| (239)

. ."-1Figures in brackets are drilled thicknesses and, because of the dip of the
- stratay may exceed the true thicknesses by as much as 10 or 15 per cent.

- . © e e e
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NOTES ON FORMATIONS
All the formations outcropping within the map-area are widespread
throughout’ the Foothills belt, and their general characteristics are well
known, The follcwing notes emphasize only those features that are particularly

characteristic of the formations as they are represented within this map-area.

Banff Formation

The Banff formation is est:mated to be 700 to 800 feet thick, The

i

basal 259 feet, consisting of black, arglllaceoqs limestone and calcareous
_ shaie s TWeré ;;enetra'bed in the upper part of Altoba Clearwater No, 1 well,
The lremainder of the formation is well exposed immediately west of the well,
where it is largely dark grey to black, Tine-grained limestone in uniform
-‘:”f.‘ bedé:; few inches to 2 feet or more thick. The strata contain several zones
of-. -egliipséidal nodules of black, fine~grained, siliceous limestone that give
«-  the beds ~'a.,':r"u‘l:)bly' appearance, The formation contains a Lower Mississippian
«° faunae |
‘ Rundle Formation .
A complete section of the Rundle formation is exposed on the south
side of Clearwater River about 1 mile east of Altoba Clearwater No. 1 well.
The thiﬁ;iugess was détermined to be 702.7 feets Details of this section are
, as:i_‘ollbiw_s:

Thickness
Character of beds Feet

Overlying beds-—Rocky liountain formation
Soft, earthy, light blue-green shale ssesescssssccssnacss 0.5
Very fine=grained, light grey limestone, slightly

arenaceous; rose weathering at base seseveeccsencencss 4.1
o " Bluish green, pla‘by shale 2evessevesssesPRIVILEOIEEOEIBRITROIBIOIETD 15.6
Dense to fine-grained, light caramel brown limestone

Weat;hering ear‘bhinhi'be Qe ssesssevscsnorsesssnndensrd e 604
Fine~grained to dense, light grey, arenaceous limestone

j-na mssive bed I"b"'..'l"....l.'...'cIl!?l'll.“l 5.3
Very finely banded, light grey, earthy, dolomitic
llnlestone '.."...I‘...'..OlDO"I..O..'...-‘Q..I..".. 1.8

Light grey, arenaceous limestone with small, iITegular
blebs of grey chert seeseeseercrececercsccncnsnsnsnsses 13,0
Dense, light grey, somewhat porous limestone with many
=i . 1light grey chert nodules up to 1 inch across. Two
feet of dense, very light brown dolomite near base.
Basal foot is finely bedded, shaly marl with many
meg'ularly SMPedeS (X N Y N RN RN XY ¥ 2703
Cream colour weathering, finely bedded, very light grey
dOlomi'bic limestone OB OBSGILLVONAIENSOOROOEBRIOIGIEISEES 204
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R j e Thickness
Feet

Very light grey, fine-grained, 'somewhat porous lime-
, stone; pores clogged with pyrobituminous matter; a
' few thln chert beds and chert breccia in basal
7 Sfee.b .000...‘...00...“.0.'...ll.b.."..l..lll.'..' 21.
Very light grey, fine-grained limestone; lower 10 feet
is highly porous and pores contain much pyro=
bituminous mabter eeciceceseseistonesiivesrsscoscnans 1Be6
Finely granular, light grey limestone with chert
nodule beds up to 6 inches thick; rock has pin=-point
pOI‘OSl‘by c.l....l‘ll’tov-o‘..'ll.lo..!.‘..‘.l'll...‘. 707
i lBassive bedded, very light grey, finely granular lime=-
stone with irregularly shaped wvugs up to 2 feet
. across onoooo-o-aonooublbnoo--dton--c-.o-é..t-o-.-aa- 14.0
Massive bedded, buff weathéring, fine-grained, light
. grey 1imestoNe ciesesveccesccosccssevesocresnssssascs 0660
Porous zone in dark grey, speckled limestone; much. :
e pyrobituminous residue in VUES eeeevecsscccsastnccans 6.9
Coarse~grained, medium dark grey to brownish limestone .
1 :LnbedS 4 to 10 feet thldk o‘oboo.co.toou.ooaco..cooc 39.1
Very fineegrained, light ey; arerateous limestone eeee . 1140
Densej blaCk’ try limesto o(ltolccdodnoc--ococoocco. 34,0
Soft, earthy, 1ight grey 11nmstone breceia seeeessencing 2,0
e Poorly exposed, largely fihe-grained; 11ght grey,
. Sllt!y limestone oo;-o.oucna-boo-‘¢ocoollboo-a,-booio‘ 14().0
Fine-grained, light grey, massive to platy limestone
containing small, euhedral, quarts cryetals evesnecis. 17.6
Dark grey, oolitic limestone in beds up to 2 feet
thick c-a-o-oo.-.-ooo--o.o-.-..o....-.-..-..----.-o‘o 3300
Massive to platy, fineegrained, dull black to dark
" grey 1imestone seecssescnrsocrcccascnsiososicancansas 3l.2
Massive, white weathering, very coarse-grained,'dark
bro.wrllSh grey lmeS'bQI’le .ooo:ibcooo-o'---o-.oocooooo. 9.6
Massive, light grey, coarse-grained limestone, ‘some
cranld Stems pnlocchOQOQQ-oa--aooQ'o---ooo-tn.oo.lo . 3200
Similar to above, but slightly darker and contains
many fragments of fossils; grades into flne-gralned A
dull black lmestone in basal 40 feet avesvescocscnen 14503

. Total thickness sesecsesssess 70Re7
Underlying bedsw—Banff formation

" * Rocky Mountain Formation -

Ten to 12 feét of massively bedded 'rose ‘weathering, light grey,

..........

.......

of chert-pebble conglomerate‘occur “in the upper 3 feet of the formation,

The formation rests upon the eroded surfade of the Rundle formation,

----------

‘Spray Rlver Formatlon
" The follow1ng section was- measured on ‘the south side of Clearwater

River about a mile east of Altoba Clearwater No, 1 well.
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RN H e Thickness
Character of beds Feet

1

Overly'jng beds—-—Fern:.e formation
i . Fine-grained, black limestone in beds up to 1 foot )
thick 'EEE R NN NNIENNNE NN NN RN NN NN E N IR N A AN NN BRI 15.
Dark grey to black, fine=~grained limestone,
weathering with a hackly surface; contains some
iy blaCk chert nOduleS lo-l....0"'!..‘1-ooo.'ol-...... 25.0
Uniform %= to l-inch beds of dark brown, fine-grained,
argillaceous. limestone; weathered surface has a
banded appearance; grades dowrward into dark brown
- weathering; very thinly bedded, platy, shaly, - _
bituminous 1imestone sseseessesscassassosssesssssess  Rled
Dull black, nodular, phosphatic limestone in uniform :
1- to lz-inch beds; weathers deep brown to maroon;
- basal bed (1 foot thick)is dark brown, earthy to. .. - . |
Shaly, arenaceous llmeS'bone sesrsevssessacnssssREVeS 43.5

Total thickness 105
Underlying beds=-Rocky Mountain formation . - .. - .

The contact of this formation with underlying beds is sharp, bub

whebher or not an erosiona'l' interval is represented could not be determined.

- Fernie Formation

‘No complete section of the strata intervening between the Spray

‘- River formation and the basal Blairmore conglomerate has;been found in this

"map-area. At several localities on both the east and west sides:of Marble
lountain it has béen possible, nevertheless, to determine fairly accurately
that an average thickness of 200 feet of strata. are present.  Examination
of several incomplete sections indicate that the succession consists of some
130 feet ' of black shales grading upward without observable break into thinly
bedded sandstones and: carbonaceous shales. A 4-foot bed of fine-grained, black,

- phosphatic limestone marks the base, It is very.rich. in-fossils., This bed
“proved to be a very useful horizon marker. The overlying shales-are poorly

- exposed, bubt those seen resemble the shales that characterize the greater part
‘of the Fernie formition elsewhere, The sandstones that. predominate in the
“upper 70 feet of the succession are in beds from 1 inch to 2 feet thicke They

are fine-grained, dark grey,-and finely crossbedded, The sandstone beds
immediately above the black shales weather a rusty brcvm, vg;hereas those at the

top of the succession weather a .light brown to bu}ff. A ‘sw:mgle 4-inch coal seam
was obsérved 50 feet below the ‘top in the best exposed section on the west

flank of Clearwater anticline, just west of the western border of the map-area.
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The contact with the underlying Spray River formation is sharp, but apparently

conformable, The upper contact is considered to be erosional as the conglomer=

..gbte at the base of the overlying Blairmore group fills shallow channels cut

into the underlying strata,

]

The success1on appears to be the product of contlnuous sedimentation

in an env1ronment gradually changing from marlne to bracklsh, or even fresh~
P

Zwater, conditions. The strata are assmgned to the Fernle Pformation, but it is
possible that some Kbotenay‘beds are: present in the upper part. The fauna .

,contalned in the basal 1imestone is con51dered to be 1ndicat1ve of Lower

.....

it

Jurassic time; but it has certain Upper Tr1a351c afflnltles. Fragments of

belemnltes are found 1n the black shales.

Blairmore Group

.The,mget geer;ygcomplete sectiqn,othhe.Blairmore group occurs on

Tepee~Pole Creek on the west limb of Tepee~Pole anticline, where the beds
LD I 1 ’ P AN te. N

are 1,275 to 1,300 feet thick, This is probably a minimum, for a comparison
with other partial sections indicates ‘that as much as 200 feet of the upper=

most beds of the Formation are absent in the Tepee-Pole sectlon. Evidence

‘that the east limb of €he Tepee—Pole anticline is faulted 1s provzded by the

fact that a maximm of 1,100 feet of Blalrmore strata ere represented in it

“ o '
a8 .

‘on Tepee~Polé Gree¥,
‘The lithologlcal succession oft the Blalrmore series in thls map;area

is markedly simildr to ‘that- in' the Bow River reglon to the south. A ma851ve,

chert.and quartzite pebbie conglomera%e 33" to 10 feet thlck merks the base.

It is overlain by progressively thinner bedded coarse-grained, quartz1t10

sandstones and- finely crossbedded “dark brown sands%ones interbedded with

brown, carbonaceous'shdles, locally bearlng plant remains. Th1n beds of

.. 1ight olive=green, locally maroon, crumbly shales. A massive chert-pebble

«. dark -brown weathermng, dark grey, 'fine~grained limestone occur apprcmjmately

450 feet above tHe base. Strata above the 11mestone beds are typlcel of the
TR

upper part of the’ Blairmore in other reglons to “the south. Massive beda of

coarse-~ and fine-grained greenish grey, crossbedded sandstones alternate w1th

RAAR ca
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conglamerate, similar to the basal conglomerate, except in its content of"
pebbles of igneous rock, occurs near the top of the formation. It is well
exposed just south of Clearwater River in the nortlhwest corner of the map-area,

but was not observed in the Tepee-Pole sections.

Blackstone Formation

.- The'Blackstone formation corvesponds in lithology, stratigraphic
position, and fossil faunas with the Lower Alberta formation in areas'to the
south. Best &%posires in the map-area occur along Bread Creek south of the
southern extension of Tepee~Pole anticline. Thére,‘és in other exposures, the
rusty weathering, fissile, black, sandy.shales that compose virtually the
_entire formation are igwplved in extremely complex folding. Consequently, no
‘reliable figure for the_ﬁhickness of the formation was obtained. Conéideration
of all awvailable data indicates that the formation is between 800 and 1,050 feet
thick. There is room for 1,050 feet of beds between the last observed
~ Blairmore outcrop apg the Bighorn.beds exposed on Tepee~Pole Creek east of
Tepee~Pole anticline, but the strata are folded and faulted and, consequeptly,

the apparent thicknesg is undoubtedly greater than the true thickmess.

Eighorn'(Cardium) Formation

The general character of the Bighorn is similar fhroﬁéhout the'afea,
.and the formation seems to preserve a fairly uniform thickness of 235 to 260
feet. In-detail, however, it presents marked variations in lithology within
dﬁsténcesjéf.a.mile oftiésé..‘It:EBnéiétsTéssehtially'of two éhaly sandstone
ﬁéﬁgers,iaveraging 6 feet thick, separated by R25 to 250 feet of rusty weathering,
nodular to fissile, sandy shales. In different sections, however, the basal
sandstone member may be so shaly as to be vir£;ally indigtingu;shable from the
y overlying shaie? or may be represented by two or more sandstone beds each 5 to
15 feet thick, Lpgallyasandstgpe.beds appear within the shaly, central part of
tpe formation. Along JamesﬁRiver‘a 2-foot, bed of blapg chertfpebb;e conglomerate
rests upon the ripple~marked, surface of an underlying, buff weathering, brown,

quartzitic sandstone that marks the top of the Bighorn formation. A similar
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2-fobt conglomerate bed rests upon the basal’ sandstone of the B:Lghorn. In
Sedtions whete the basal member is represented by two sandstones , each may be
7% L2 8dpped by pebble conglomerate, | 'F .
The sandstones and the shales are fossil:ii‘erouéi ' The :uppef sgrﬂdfstone-

carries the characteristic form Caxrdium pauperculum Meek, Both sandstones and

§lf{1aleqs carry Scaphites ventricosus M. and H,, Inoceramus.cf, inconstans Woods,
a4, o YL o, . T . | P

 and I, umbonatus var. exogyroides M. and Hs These latter fossils are also

.abundant in the lower part of the overlying Wapiabi formation, but do not occur

o in the Blackstone formation.

' Wapiabi Formation
The Wapiabi formation is exposed in loﬁg, ‘c"ontihuoﬁs séctions' along
© James and South James Rivers. Tike the Blackstone foﬁnéfion, it is complexly
folded and fatlted and no reliable debermination of the thickness has been
obtained, ' By subdividing the formation into several lithological zones and
studying many exposed incoﬁxpleté section.s,"‘it w;.:s deduced 'th;t.. the formaﬁon
-is between 1,500 and 1,850 feet thick, i{howledge of these .'z"o‘nes and their
faunal charecteristics is of the greatest aid in working out the complex
structural conditions of’the region.' Tpe lithglogy is indicated in the follow-
‘ :‘Ln.g /genlgre_.lizeq_ ,section.

Thickness

Feet
Upper concretionary shale and transition zZone eeesessees 440
Platy smle Zone L I B B IR B BE NN IR BNAY BU BN R BN B AN B NN N NNCRN W B N A BN B N N NN A W BN N N N ] 650‘900
Lower concretionaly Shale ZONE eecsesesesscsssserscscros 400-500

Total "ﬁhichless seoses clc 001,490"1,840

Lower ‘Concretionary Shale Zone. No undeformed seotion of this zone

‘was ‘observed. Tte thickriess ig known to be greater than 400 feet and 'some'.

. evidencé ‘suggests that it is not much gieater than 500 féet. The conglomerate
‘described as-ove?lyiné the 'ﬁppé:r" sandstone of :'b'he B:.ghorn) i‘or'nia;ﬁic;xi more pz;operly
belongs to the ‘Wa;iiabi'i:bnnatioﬂ, as it is in 'sha'rp contaet with ‘.the 'underl&ing
sandstone Yut gradest upward into dark grey, fissile shales "':‘mterbé‘dded with very
thin (& inch) beds of dark grey, fine-grained sandstons, fToward the top of the

zone increasing numbers of small, brown, ironstone nodules appear, The nodules
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are efibedded in shale beds separated at 6-inch to 2-foot intervals by sandstone
| beds £ to 1 inch thick. The sandstones give the 'outcrop.' a characteristic
'’ bgnded appearance, The nodules at the top of the zone are individually larger
than- those below, ' They are irregularly distributed through the. sandy shale
‘and rarely form the definite bands characteristic of the upper concretionary
shale zone, Nodules near the base have commonly a septarian structure, -
“The following fossil 3'Speciesl occur scattered through this zone, but

- are particularly abundant in the uppermost 50 feet: Co ek

‘Plewromya sp.
. Inoceramus umbonatus M. and H. _
L wnbonatus var, exogyro:Ldes M. and H.
L. pontoni Mcleam BT .
I. cf, elm MoLearn
""'I. of, inconstans Woods: .
: ,I. SPe indet. .
Eutrophcceras Sp.
Baculites codyensis Reeside -
. Scaphites ventricosus M, and He (3 var:Let:Les)
~ S. vermiformis M, and H. :

" o 3ot

Baculltes codyens:.s is apparently con.f:l.ned to the uppermost beds of

gt

this zone, where it is 1n assocmtlon w1th a var:.ety oi‘ Scaphites ventr:x.cosus

"vl

w:x.th 'broad ventor and W:Ldely spaced I‘le and S. vexm:x.fcrms. Eutrophoceras SPe

seems also to be coni‘n.ned to the upper part of the zone, but below the beds

contaim.ng B. codzens:.s. The Inocera.mus forms ‘range through the zone and down

RN S50 . "..) . K R i,
:Lnto the u.nderly:mg Blghorn format:.on.
- u( N e - - P N
Platy Shale Zone. ThlS zone is exposed in faulted sect:.on on James

A
RV

R:Lver about 1:L mlles east of 1ts Junctlon w1th W:Lllson Creek. A complete and

l

ev1dently uni‘aulted sectlon is exposed on W:Lllson Creek commenc:.ng about l-L miles

v

above the mouth. The zonhe lS approoumately 900 feet th:».ck and cons:.sts

oy

predom:mantly of dark th:nly bedded platy to :f.‘:.ssa.le shale :Lnterbedded W:Lth

. layers of dark grey, fme-gra:med sandstone :mch to lz :mches th:.ck. The

M N “ LT o0

sandstone g:.ves a d:.stn.nctly banded appearance tc outcrops. Large s light yellow,
“ i j Yy ¢

buff weather:.ng nodules of flne-grained, dark brownish grey l:Lmestcne occur

locally in the central’ part Of ‘the zone. ' Two limestone beds, 1 to 2 feet thick,

1Determinatlons are by F, H. Mclearn, Geclog:.cal Sur'vey, Ganada.

e Qe d
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.. .-occur about 10 i‘ee'b} aparh 3,‘50 feet below the top of the zone. They are reliable
markers 1n the. cen‘bral and southwestern parts of the map-area.

Foss:.ls are not plent:ti‘ul 1n the platy zone, Sca;phltes ventr:.cosus

TR A

and S vema.’c‘orm:.s have been i‘ound at several hor:.zons and a new spec:.es of

«‘.. Vet

Inocera.nrus, resembl:mg I. F1:__>on1',o but wi'bh s‘brong rlbbj_ng, 1:5 common a’o the

IR 45

,,,,, o . S - . '. . . Lo
LA re, . t, Lot i o ".t.." R . Sei e T e

- . -Upper Concretlonary Shale Zone. Th_'LS zone :.s Well exposed in three

s.ect:l.ons on James River in the v:,cnn:.ty of the mouth oi‘ W:Lllson Creekh ez}fi ‘.a'b
the north end of 0ld Baldy lMountain., Its thickness and 'bha'b of overlying
transition beds is_.about 440 feet, - The zohe .congists of grey wea'bher:mg, sandy
shale carrying e]_'l.n.pson.dal, orange to red weathering conore'b:u.ons in uniformly

Spaced layers parallel to the bedding. Baculltes ova'bus Say is. common through-

out the zone. Forms occurring in the underly:ing zones do not e.x‘oend into this

upper zone. ) ', ‘" :

The transition beds between the marine lVapJabl andj‘ehe non-marine
Brazeau formation vary markedly in charac'ber in dli‘i:eren'l; par’bs of the area.
‘Ih the central parts th5 'Eﬁpper 78100 feet of the Wapiabi formation is a thinly
- Zysdded, dark-gre-shale dontaining irfegiisfli sodttered, yellow-buff weathering
“imestone ‘Sonorébionses Thin -beds of grey Sihdstone ih the shales incredse in
‘thickness to 4 feet or more toward the ‘top , which is marked by a massive, greenish
" grey sandstone regarded as the basal:sandstone of the ‘Brazeau formations ' The
shales at the top are yellowish gr‘een,' ‘éofi'béin beds 6f bentonite, and 1ocally
sxhibit thin layers with cone~in-cone structure; Farther west: the sandstones
a9 “iilloh move ‘risty weathérmg and a 2-foot bed of grey, quartzitic' sdrdstone
o‘velz‘la:.n by’4 Sifigle ldyer of Tiinute, black, chert pebbles resémbling “large
wheat graifls &ithdF marks the comtact 6 'is only a few feet below it, “*FHé shales
" :Ln‘bervexﬁng betwéen this conglomérite dhd the massive sandstone of the base of
“the Brazeau are dral ol:.ve-green simild# t6 the shiles that odour throughout the

*“Biemeau ‘Formation, ‘16 fossild were obtained from ‘the fransit¥dh zonei® !

AT e o : . . - . . N . . N . . . e w
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. Brazeau (Belly River) Formation
N A S N .o R TN

‘-
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e wvarm 2w ee...The.Brazeau formation.is a succession of sandstones,.shales, and beds

Do, RSN . .o e . Lt i o ™ et - -;J.
of conglomerate, ™ Four 'sections of the formation were examined on James River.
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A1l were similar in general aspect, but eafch showed marked variations not only
in number, stratigraphic ﬁosition, and thicknes's‘ of the sandstones, and positic;n
and thicquess of the conglomerates, but also in the tﬁiékneés of the formation
’ és a whole. The- thicknesses range from 1,080 feet just east of the confluence

of the river and Willson Creek to about 1,500 feet on the west limb of Walbton
Creek anticline, The variation may be partly attributable to erosion of the
Brazeau before the deposition of the Edmonton formation. . |
' Most of the sandstones are massive, compact, medium to fine-grained,

and grey-green. ' At the base and at the top of the formation the sandstones
are virtually arkoses, ' They dare very coarse-grained, highly feldspathic,
strongly crossbedded, and weather light yellowish green. At many places the
basal sandstones contain thin layers of black, light green, and grey, chert-
pebble conglomerates, These tonglomerates reach a maximum development on the
top of Old Baldy Mountain where they form beds 10 or more feet thick. Farther
west thée conglomerate is represented only by a few scattered pebbles in the
sandstone, and, locally, is absents The shales are dark green to black, weather
dark olive-green to brown, and break into angular fragments. They differ from
" ‘shales of the Edmonton formation in that they are more uniform in oolcrur,
’ exhibit much less tendency to crumble in weathering, and are generally harder
and more consolidated. Thin beds of dark brown, carbonaceous shale, gene:tally
less than 1 foot thick, are scattered through the formation, but no true coal
has been observeds Bentonite is found in minor amounts in the lower part of
" the formation. :It weatﬁers a more pronounced yellow colour than that of the
Edmonton and is in thinner beds, génerally not ovér 4 inches thicks

The st:r"a’,c;a. here placed in the Brazeau formation are lithologically
similar to and occupy a similar stratigraphic position to:the Brazeau formation
in areas to the norbhvpst. The formation is regarded as being the equivalent
of the Belly River i'(;rmation in Bearberry map-area to the east,

The contact oi‘ the Bragzeau and Edmonton formations is placed at the
base of a pebble, 1oca.lly cobble, conglomerate, best exposed on James River and

on Bread Creek in the viecinity of their confluence, and on James River 3 mile



- 14 -
-2 AT

east of the mouth of Willson Creek, The conglomerate rests upon a channelled
erosional surface. The magnitude of the hiatus represented is not known, but
it is possible that part of the variations noted in the thickness of :the Belly

River may be attributed to erosion before the deposition of the Edmo_n‘bon beds.

Edmonton Formation
The most nearly complete section of the Edmon'bon formation observed
in the region extends down James River from the ant:_cl:me near the ea.stem
margin~of the area eastward to the central part of the adao:m:mg Bea.rberry
nap=-area. Approximately 3,800 feet of strata are represented and endencex{.'
indicates that the entire Edmonton in th::.s section does not greatly exceed- .
4,000 feet in thickness.

The Edmonton.formation, like the Brazeau, consists of continental

"7 deposits of sandstones, shales, and conglomerate. The conglomerate at the base

“"of the formation is generally not more than 2 feet thick and may be represented

-

by a single layer of cobbles. On Bread Creek there are two conglomerates, each
2 feet thick and separated by 10 to 15 feet of coarse sandstone. The stones in

'“the conglomerate range from % inch to 3 or 4 inches in diameter, They represent

RS

-quartzites, porphyritic igneous rock, dark limestone, and various coloured

cherts. The conglomerate is similar to that described ‘as marking the base of
the Edmonton in the Wildecat Hills map-areal to the sou'bh; The sandstones are

predominantly light grey, rarely greenish grey, coarse to finew-grained, and

" finely: crossbedded. They occur in thicker beds than those of the Brazeau

formation, are appreciably softer, and weather light grey to white. The light
grey weathering sandstones contain appreciable amounts of bentonite, and in wet
weather swell appreciably. Th‘e thinly beddeci sandstones commonly weather light
buff to reddish orange. Neither of these features is characteristic .oi‘ the
Brazeau sandstones in this area,.‘ The ;Edmonton sandstones are interbedded with

crumbly shales ranging from. dark ollive-green to very llght green. The latter

type do not occur in the Brazeau formation, A black, fissile shale bed averaging
4 feet thick occurs between 400 and 600 feet above the base of the formation on

James River and Tepee~Pole Creek. The locations of observed outcrops of the shale

1Hume, Ge Se: The West Half of Wildecat Hills Map-area, Alberta; Geol. Surv.,
Canada, lem, 188, p. 6 (1936).



are indicated.on the accompanying map. The strata of the Edmonton differ fur'pher
from Brazeau. beds in containing thin coal seams and in the much greater abundance
of bentonite, -which commonly forms beds-up to 2 feet thick, Dinosaur bones and
fossil tree trunks are much more common in the Edmonton than in the Brazeeu. )
Chert-pebble conglomerate is confined largely to the base of. the Edmonton, bu'b_.
shale fragment conglomeratés occur at several horizons throughout the formation.
Despite the differences pointed out between the strata ass:.gned to

the Brazeau and to the Edmonton much difficulty is experlenced in a.llooa‘b:.ng
isolated sandstone outcrops to one or the other formation. Cer'ba:l.n sandstones'
of the iower part oi‘ the Edmonton are dndistinguishable from beds in the
Brazeau. Consequently, in the southeastern part of the ma.p—e.rea , where the
w:z.dely scat’oered oubcrops are largely sandS'bone, boundaries between the Brazeau
and Edmon‘bon are approx::.ma'blons at best, -

" Persons contemplat:_ng investigations in the area are strongly advised
to examine the James River sections before cont:n.nu:.ng into the areas where

outcrops are scattered,

Paskapoo Formation
The e‘::Lstence of Paskapoo strata beneath ‘the dr:l_f’c in the northeast '
corner o-f the map-area is inferred from the dlstr:,bu'b:.on of 'bhe forma'blon :Ln ’
Bearberry map~area, ad,jo:.m_ng to 'bhe east. The presence of the formation at the
southern border of the area is known from a few scattered ou'bcrops of yellom.sh
brown weather:.ng, i‘lnely crossbedded sandstone exposed under up'burned trees.
The sandstones are lithologically sm:l_lar to beds in the James River sect:Lon of

hd‘
the Paskapoo in Bearberry area, but do not resemble beds in e:.ther 'bhe Brazeau

e

HEPS

or Ed.monton formation.

On James River in Bearberry area crossoedded, coarse-grained, light
tan to brown sandstones form massive beds at the base of the formation and are
refleo'bed topogra.éﬁd.cally in a re.nge of prominent hills. The contact of these
sandstones with the underlying Edmonbon formation is sharp on James River,
m;here it is marked by an erosional Surface. The beds overlying the basal sand-

stones form a succession of thinly bedded, brown sandstones, which weather light



e
" dndicated on. the accompanying” map, ‘as in many crltlcal areas 11'b'b1e or no

brown, with fine crossbedding prominently displayed on both weathered and fresh
surfaces. They alternate with crumbly, light brown, yellowish brown, and

brownish green shales and dark bry'cﬁn, carbonaceous shales. Thin lenses of coal

_ are common, but do not form seans extending over. .any appreciable area. - More

b

than 3 OOO'i‘eet, and poss:n.blv as much as 5,000 a‘,‘eet, of: stratd ‘are presen'b in
o

'bhe James ‘River sec'blon. . . N )
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«~STRUCTURE AND ECONOMIC POSSIBILITIES

Yy s o
o) .

ae A:Ll strata within the ‘area are :anolved in complex folding and
faulting, . It is probable that the structure is even more compl::.cated 'bha.n

'l;n' ‘.

, .8eological information is avaitable, |

.., The area ‘mmy be divided conveniently into 'four ma.jor structural units:

the Clearwater River folds; the Walton Creek antlcllne' the Ja.mes River anti-

,¢line; and the-{ireat West syncline, AIL the ant:.clmal structu.res are poss:Lble

L

_sources of petroleum andinatural gas.

A
2

Cleamater R:Lver Folds

A series of folds together fom:mg an anticlinorium is obsérvable in

S TRrI e b

Palaeozo:.c strata exposed along Clearwater River in and to the northvesdt of the
northwest corner of the map-area, Two distinct folds are obserwable within the
map-area. The more easterly fold, named the Tepee-Pole an'b:.cl:n.ne s extends
sou'b]grwa:td from Clearwater Ri¥ér through Marble Moun'ba:n.n and across Tepee-Pole
_Croeks.. The Rundle formation and the greater part 6f: the 1;nderly:mg Banff

v

formation are exposed:in the core of the fold, which plunges rap:.dly sou‘bh from

. Marble Mountain and is known to plunge northward from Clearwat.er R:Lver. I'b is

. Mica]-g .. o A : Lt

distinctly.asymetmical in cross-section (Bee’ cross—sectlon A-B), mth ‘the east

4

. ln.mb vertical and locally overturned 6 the east as nruch as 30 degcee‘s from the

PG
i

Fairly conclusive evidence has been obtained mdlcat:.ng the presence
O.f one oy more thrust faults resulting in cons:.derable d:.splacement along the
eastern margin of this structure. The actual faul'bs ha.ve not been observed, but
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are indicated by the fact that there is not room enough for complete sections of
- Blairmore, Blackstone, and Wapiabi formations in the valley to the east of the
fold,
‘The Tepee-Pole anticline is connected with the Clearwater~ant;cline
on the west by a.tightly compressed, but unfaulted, syncline. The Clearwater
anticline plunges southward within this area and the Rundle formation disappears
under a cover of overlying Mesozoic strata about 2 miles north of the most
_ southerly exposure of Paiaeozoic strata in Tepee~Pole anticline, Northwestwérd
from fhe map-area, however, the Clearwater anticline forms a larger and more
exfénsivelétructure ‘than the Tepee;fole anticline., Much the greater part of
these structures lies beyond the liﬁﬁis of the map~area, Their northern
extension has ﬁot been studied by the writer and the amount of closure on"the
ﬁop of the‘bevonian.in either the Tepee~Pole or Clearwatbter anticlines is not
known., The s;uthern extension of these structures across James River is obscured
| Ey much 1oﬁhangle thrusting and complex folding in the Blackstone, Bighorn, and
Pwaplabl fgfmatlons. Thé James ﬁiver section indicates, however, that one or
more antlcllnal structures cross the river and pass under a thrust plate of
Brazeau strata farther south. ‘
Search for oil in these structures should be confined to the basal part
" of the Banff and the unaéfiyﬁng Devonian and older formgtions, as all strata above
' ”fhe 1owér part ofvthe Banff formation are exﬁbsed in the.cores of the foldse. No
‘drilling has been done on the Teéée-Péie anticline, but one well, Altoba

" Clearwater Noe 1 well, was drilled ﬁﬁrdugh the Devoﬁian on Clearwater anticline
on the south side of Clearwater River about 1 mile west of the west boundary of
; the map—area. The grey dolomite forming the upper part of the Devonian shows
scattered pinpoint porosity, but no thick porous zones. The greatest porosity
observed wéé in the light grey, coarse-grained dolomite encountered at drilling
depths between 1;185 and 1,284 feet, Some gas and oil showings were encountered
in drilling this well, the most notable being in the abové-mentioned light grey
dolomite. No eﬁcouraging indications were repdrted from the'preuDe§onian strata

" ‘penetrated below 2,721 feet in the well,
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The low gas pressure noted ln this well is also characteristic of
wells drilled on Moose Mountain ‘dome south of Bow River, a similar fold with
an exposed Palaeozoic limestone core.. 'This condition has:led the writer -to the
conclusion that where limestone folds are not covered by thick layers .6f:
=rjimpervious strata such as shale, pressures. 'will be low because: of dissipation

- jof the gas'at the surface through fractures in.the brittle limestone.

Walton Creek Antlcllne
ThlS antlcllne extends into the southwest corner of Bearberry mape
l area to the east where 1t was referred to as the Stafne Rldge anticline. It

has boen traced northward from Walton Creek across James Rlver to Tepee—Pole

)- X,

Creek. The plunge of the structure north of Walton Creek is northward. South

of the creek it plunges southward to Red Deer River. The structure has a

oo TS}

mlnlmum length along the axis of 18~ miles and a vertical closure on the top
of the Waplabl formatlon exceedlng l 000 feet. The uppermost beds of the
Waplabl formatlon are exposed in the core of the structure on Walton Creek in

'Bearberry map-area and are belleved to be present in the swampy valley north-

ward along the ax1s 1n Marble Mbuntaln area.

The structure is asymmetrlcal in cross-sectlon. The west llmb dips
e

westward at angles varying from 20 to 55 degrees. The strata are duplicated by
several westerly dlpplng thrust faults. The east limb stands at angles near the
vertlcal. Much thrust faultlng of the east 1imb 1s observable on James Rlver

and Tepee~Pole Creek ThlS zone of faulting probably extends parallel to the

R

east 1imb of the structure southward at least as far as Red Deer Rlver. The
complex deformation of the east llmb is further compllcated by an easterly

dlpplng fault. Where observed on Tepee—Pole Creek and James Rlver, however,

‘ 1t appears to have only a small dlsplacement.

The value of thls structure as a p0581b1e source of 011 and gas would

-,
3

seem to depend largely on whether or not the Rundle formatlon is present in the

core of the fold. Examlnatlon of outcrops of thls formatlon to the west
I ¢ LR
1ndlcates that the upper part contalns Zones w1th excellent por031ty and
' permeablllty and contains much pyrobltumlnous re51due, 1ndlcat1ve of the past

By Y
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exis%enc:e of petroleum. It is from this horizon that the present crude oil
pr’oduéfién at Turner Valley is obté.ined. '

It the zone of faul'blng bordering the east side of the structure
mamt.alns a h:u.gh angle of dip to depth ’ohen Rundle strata can be expected to
occur in the core of the anticline s but if the fault zone dips westward at
angles approaching 45 degrees no limestone will be present in the core of the
i‘old.. Only dr:Lll:Lng can determine which condition prevails. As the axial plane
of 'bhe fold d:Lps westward at an angle of abou'b 45 degrees, the structure should
. 'be ’oested from drilling sites located between half a mg.le and a nule,we:st of the

surface trace of the axis.

James River Anticline

.An anticline plunging gently southward was observed on James River, with
its axis approximately 1 mile west of the eastern boundary of the map-arvea. The
region both north and south of this is drift covered and no information was
obtained regarding the extent of the structure. The axis of the Monarch anti-

- eline occurring in Edmonton strata on Red Deer River in the northern part oi‘
Fallentimber (west half') map-arefa.' appears to be in line with that of the James
River anticline, It is probablé tha‘bl the Wo anticlines are parts of the same
fold,

The east 1limb of the structure as exposed on Jé,mes River in Bearberry
map~area is an apparently unbroken succ':,ession of Edmonton strata ,dipping. eastward
as ‘far aé the Edmonton=Paskapoo oorrbgct. At the ccomtact some isoclinal Tolding
is observed. |

The west 1imb of the an'b:x.cl:.ne,. as exposed on James River, is so
mtensely folded that it has not been poss:Lble to gain a.ny rellable estimate of
the amount of doming of any onetl?ed represen’oed‘ in the river section.

Petroleun Strucbures Nos 1 well (Les. 4, sec, B, tpe 33, rge. 7), drilled
to an approximate depth of 5,210 feet, is located just east of a line joining James
River and the Monarch anticline, This well drilled an uninterrupted section of
Edmonton and Brazeau strata down to 2,830 feet and Wapiabi shales to 4,6R0 feet,

where a fault was encountered and Brazeau strata were repeated. Neither the
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direction nor degree of inclination of the plane of this fault is known. A zone
of isoclinal folding observed o James River in seci 5, tp. 34, rge. 7, may be
the surface indication of this fault, and indeed is the only point along “the
river section where there would seem t0 be room for such a fawlt. If such be
iK' case, it is protéble it the fault would be encountered at 4,500 to 5,000
feet benéath the James River fold, but because of the known southern plunge of
* the fold the fault should occur at a lower stratigraphic horizon than at the site
of “the Petroleum Structures No, 1 well. That the fold includes Rundle strata
* above' the fault at this latitude is most questionable; but the possibilities of
" 545 occurrence in the core would ‘seem to increase farther north along the fold.
Unfortunately, the northern extension of the fold iz almost entirely covered by
glacial deposits, and its_ ch.g.;g*acter could not be determined.
A 1:’Lne of springs was observed extend:mg from 5€eCe 31, tp. 34, rge. 7,
to _8ec. 15 ‘bp. 33 rge, 7, in Bearberry me.p-e.rea. Al‘bhough 'bhese spr:l.ngs may
. mark t.he presence of an :anerv.l.ous bed 111 the Ed.mon'bon :E'oma'b:.on, ’bhe poss:.ba.'l.::by
:c.hat they mark:'bhe eurface 'b;*aee_ of a fault sel?aratnng the Jamee River :ar}tlcllne
it:;vem tﬂe gertherq eJ;be;lsic}n ‘oi“ ‘the ﬂonarch ap‘tfi'ci;i.pe cannot be'entirel; neglected,
Great West Synoline
The northérn end of a broad syncline extends into the southwestern part
of Marble Mountain map-area, Paskapoo strata occupy the central part of the
:syncline within the area, ‘and successively older strata down to the Wapiabi
' 'formation extend Gitward t0 the periphery of the stiuckure. The syncline has the
" appeararice of having been deformed by earth Stressed'acting in a northeasterly
direction, resulting in much duplication of the strata forming the northeastern
margin of the structure. - In addition,” the structure -has been displaced along
“low~angle thrust faults to such an extént that its eastern margin rests upon the
southern extension of the Clearwater River folds. Structural conditions within
this broad syncline are not favourable for the accumilation of petroleum or

** natural gas. - e
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Coal
Thin seams of coal suitable for domestic use have been observed in
the Edmonton formation at several points on James River east of the Walton Creek
anticline, and on Tepee-Pole Creek from the mouth up to the point where it turms
westward, These seams do not exceed 1 foot in thickness and as such cannot be

classed as commercial seams,
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